This study investigated the impact of government education expenditure on primary school enrolment in Nigeria by applying the bounds testing (ARDL) approach to cointegration for the period of 1970 to 2017. The model was constructed to identify the relationship between the two variables while also considering the interaction with control variables; per capita income, remittances, investment and population growth. The bounds tests suggest that the variables of interest are bound together in the long-run when primary school enrolment is the dependent variable. Interesting observations were made which are explained by government low spending on education. It was observed that an insignificant relationship exists between government education expenditure on primary school enrolment while a positive relationship exists between remittances and primary school enrolment. Population growth has positive relationship in the short run, but a negative relationship in the long run. The speed of adjustment to equilibrium is 88% within a year when the variables wander away from their equilibrium values. The study recommends that government policies directed at improving the expenditure towards education should largely increase, and money meant for the education sector should be disbursed with high degree of transparency.
INTRODUCTION
Primary school education is the initial part of the compulsory, free basic education every Nigerian child must have. It is an essential component of human capital and plays an important role in the economic growth and development of a country. Primary school education helps to increase the number of persons with the skills, experience, and education required for increasing a country's gross domestic product and standard of living. It is the starting process from childhood to adulthood, and very vital for any enterprise or society that wishes to survive under the stiff challenges of an emerging world (Adebiyi, 2006) . Enrollment in schools represents the largest component of the investment in human capital in most society (Schultz, 2002) . Empirical evidence on the positive growth effect of human capital seems to be quite strong. Studies of the rates of returns to education attribute a positive value to the rate of returns to primary education (Arif et al, 1999) . This means that by acquiring primary education one can increase one's earnings. If this relation holds true, primary education generates a positive externality and should be subsidized. Secondly, it *Corresponding author. E-mail: okezie.ihugba@alvanikoku.edu.ng, ihugbablack@yahoo.com.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License is often claimed that the presence of financial constraints prevents children from achieving basic education, so that public intervention in primary education will give a larger share of the population access to primary education, leading not only to more growth but also to more equality in the long run.
Primary school enrollment in Nigeria was the direct result of the Universal Primary Education (UPE) scheme launched in September 1976. It marked the dawn of an educational revolution with pervasive social and economic implications (Bray, 1981) . The political expectations were that universal free primary education would enable the nation to overcome the hurdles caused by unbalanced educational and economic development which resulted in southern dominance and educational imbalances of urban opportunities over the rural, and the preponderance of male over female enrollment in schools.
Since 1991, revenues of the local governments have been the main source of funding for primary education. Almost all of the income of these governments is derived from their statutory share of the federation account. For an individual local government, the income is based first on the overall (vertical) share for local governments (currently 20 percent) and then on the (horizontal) principles of allocation between local governments. For each local government, sufficient funds to pay all of the primary school teachers within their boundaries are first subtracted from their allocation before the remainder is distributed to them. These subtracted funds have then been placed with each State Primary Education Board (SPEB) through the recently re-named Universal Basic Education Commission (UBEC). Very few local governments allocate additional recurrent funds to education, though some make capital expenditures (Hinchliffe, 2002) .
Government spending on education includes direct expenditure on educational institutions as well as educational related public subsidies given to households and administered by educational institutions. This indicator shows the priority given by governments to education relative to other areas of investment, such as health care, social security, defence and security. It is fundamental for sustainable development that is why United Nations, Copenhagen Declaration of 1996 and 2000 Dakar conference, all emphasized the need for increased spending on human capital development in developing countries.
Several factors are expected to influence primary school enrolment. The wealthier a country, the larger the share of agents willing and able to invest in education and enrolment rates should depend on the price of primary school education. It is also expected that countries with higher government spending to exhibit higher enrollment rates. Some countries which allocate lower than the regional average proportions of gross domestic product (GDP) to primary and secondary education achieve good education outcomes (Kaur and Misra, 2003) in other countries, higher than average spending results in poorer outcomes (Hanushek, 1996) . Anyanwu and Erhijakpor (2007) argued that there may be a slightly stronger link between resources and achievement in developing countries, because education systems in developing countries tend to be so severely under-resourced compared to developed countries, that marginal increases in resourcing are likely to have much larger impacts on education outcomes than in developed countries. The level of infrastructure and investment will also show different impact on school enrolment in developed and developing countries.
The role education expenditure play on school enrolment continues to attract the attention of many, however, despite decades of intensive study, there is no general consensus regarding the effectiveness of monetary educational inputs for student outcomes. In particular, studies that conclude the relationship often advocate conflicting views. For example, Obi et al. (2016) , Anyanwu and Erhijakpor (2007) , Krueger (2003) , Brossard and Gacougnolle (2001) , Greenwald et al. (1996) and Card and Krueger (1996) are in favour of the effectiveness of public education expenditures; Hanushek (1986 Hanushek ( , 1997 Hanushek ( , 2003 , Betts (1996 cast doubt on the conclusion of these researchers.
Data on federal government expenditure on education in Nigeria from the World Bank (2017) show that between 1970 and 2017, expenditure on education increased by 95.6 while 5% of 15-24 year olds have not completed primary education in Nigeria. 30% of children of official primary school ages are out of school; approximately 29% of boys of primary school age are out of school compared to 35% of girls of the same age. The biggest disparity for children of primary school age in Nigeria can be seen between the poorest and the richest children. The two major indicators that provide a sense of the progress a country is making towards universal primary education and which is also a key UN Millennium Development Goal is a country's primary net enrollment rate and primary completion rate. It was 64 and 76% in 2016 for Nigeria. The goal of this paper is to examine whether differences in primary school is as a result of differences in education expenditure, including the level of investment, transfers received from non-residents, social well-being of Nigerians, population growth and inflation rate. This paper proceeds as follows: In the next section we review some previous research regarding enrollment and education expenditure in Nigeria; section three presents the methodology and findings; while section four concludes with a discussion of our findings. Obi et al (2016) investigated the impact of public education spending, recorded that public spending has a positive effect on education which was measured by primary enrolment rates using the ordinary least square method. Included in this study was the effect of per capita income, urbanization and public spending on health, which had a weak positive relationship with primary enrolment rates. Okeke (2014) studied the impact of government expenditure on total school enrolment and under-5 mortality rate in Nigeria in the period 1980-2010 using vector error correction mechanism (VECM). The study found that government health expenditure significantly reduces under-5 mortality rate while government expenditure on education did not significantly affects total school enrolment. Ude and Ekesiobi (2014) applying fixed effects and random effects in their study on the relationship between states social spending and social outcomes with specific emphasis on education in Nigeria employed panel data from 36 states of the federation between 2009 and 2013. Each of the education outcomes were modelled against states spending on education and controlled for states spending on health and states per capita expenditure. Their results show that states spending on education have a significant impact on total primary enrolment, total secondary enrolment and adult literacy enrolment in Nigeria using fixed and random effects but significant using only fixed effect on total tertiary enrolment in Nigeria. Anyanwu and Erhijakpor (2007) in their study found that indicators selected to monitor the MDG and EFA goals have close, consistent relationship to levels of government expenditure across Africa and the SANE countries, including Nigeria. The share of government education expenditure in GDP is statistically significant at a level of 1%. A 10% increase in government education expenditure increases primary education enrolment in Africa by 21 to 28% while increasing secondary education enrolment by 33 to 42%. Jayasuriya and Wodon (2003) in their study used stochastic frontier analysis (SFA) to estimate health and education efficiency frontiers for a sample of 76 countries between 1990 and 1998. The study utilized primary enrolment rate as the output variable and real GDP per capita, adult illiteracy, and education expenditure per capita (private and public) as input variables. The findings suggest that neither education expenditure nor regional differences have a statistically significant impact on net primary school enrolment. Baldacci et al. (2003) found that social spending is an important determinant of education outcomes. The study found that the effect of social spending on education outcomes is stronger in crosssectional samples than when the time dimension is also added. They also found that education spending has a greater effect on social indicators than health outlays. This is in line with Gupta et al. (2002) . McMahon (1999) found a negative and significant relationship between per pupil expenditures (PPE) and the primary gross enrolment rate, and a positive and significant impact of total education expenditure as a proportion of GNP. The findings suggest that increasing primary education expenditures has a positive and significant impact on the primary gross enrolment rate. Gupta et al. (1999) used ordinary least square and two stages least squares regression on a cross section of data from 50 developing and transitional economies. Their findings indicate that greater public spending on primary and secondary education has a positive impact on widely used measures of education attainment such as gross enrolment in primary and secondary education, gross enrolment in secondary education and persistence through grade four. Regression estimates showed that performance in the education sector is also affected by other factors such as per capita income, urbanization and adult illiteracy, access to safe sanitation and water, and immunization. They also found that urban population is important in explaining both primary and secondary education enrolment in the African continent.
LITERATURE REVIEW
The studies mentioned above vary in their findings on the relationship between government expenditure and enrolment rates. This can be explained by the different measure used as a proxy for education outcomes and government spending, and the time frame in consideration. The result in some countries shows a negative relationship between governments spending and education outcomes such as completion rate, international test scores and gross enrolment (which is relevant to this study).
Government expenditure on education
Education in Nigeria over the years has been more of a public enterprise until recently when private schools started becoming the order of the day. The Nigeria government has also formulated different education policies that have affected the expenditure level. Data on federal government expenditure on education in Nigeria from the World Bank show that between 1970 and 2017, expenditure on education increased by 95. that growth rate of government expenditure was negative 9.2 and 17.1% respectively. What we can learn from this is that the rate of inflationary increase in Nigeria hampers education and development of human capital growth; a characteristic of poor and under-developed country. Inflation averaged 15.1% during the pre-SAP period and 31.8% during the POST-SAP era.
Inflation rate averaged 18.5% during the period of study. Data from the World Bank (2018) show that Nigerian population increased from 55,981,400 million people in 1974 to 190,886,311 million people in 2017 representing an increase of 70.7%, while per capita income increased from N160.8 in 1970 to N51411.03 representing a 99.9% increase. Investment increased by 99.9% while primary school enrolment rate increased by 55.5%.
It is believed that remittance has a relationship with enrolment rates through the household income channel. As household income rise through transfers received from non-residents of a country, the relative cost of enrolling children into school is reduced, willingness to enroll in basic education programme such as primary and secondary education increases, suggesting that higher income is associated with increasing enrolments (Colclough, 2003) . Remittance from abroad increased from $12, 693,665 (N9,012,501.83) in 1970 to $20,580,392,500 (N6,293,484,026,500 .00) in 2017 representing 99.9% increase.
GDP per capita income is a key indicator of the general social well-being of a country. Increasing per capita income ultimately drives up government spending and increases the likelihood for education and enrolment rates (Mankiw et al., 1992) . The relationship between per capita income and enrolment rate is also established to be statistically significant (Blejer and Khan, 1984) . The relationship between population growth and enrolment rate is negative as increasing population places strain on available resources in developing countries (Barro, 1995) . Figure 1 does not show corresponding increase between enrollment rate and government expenditure on education. The study is also interested in empirically investigating the relationship that exist between enrolment rate and other macroeconomic variables such as per capita income, workers' remittances, investment and population growth which are considered to be of relevance in this study.
ECONOMETRIC METHODOLOGY
The method of study deals with the fundamental principles and techniques that guild the ensuing empirical analysis. We agree with the view of Udida et al. (2008) that the importance of methodology is underscored by the fact that it is a necessary condition or sine qua non for validating the results of studies such as the present one.
Scope of study
This study uses annual data for the period 1970-2017 collected from the CBN Statistical Bulletin (2017) and World Bank databank. Primary school enrolment is the explained variable. Education expenditure, remittances, per capita income, inflation rate, investment, and population growth rate are included in the model to present a robust interpretation and justification for public spending on education. These variables are newly introduced based on the socioeconomic structure of Nigeria characterized by high immigration and steadily growing population rate. These variables according to literature have direct impacts on enrolment rates on primary education. The Data description, definition and sources are given in Table 1 .
Method of data analysis
Specifically, the autoregressive distributed lag (ARDL) estimation technique put forward in Pesaran and Shin (1999) and Pesaran et al. (1996 Pesaran et al. ( , 2001 ) also known as the bounds testing cointegration technique is employed in this study to determine the long-run relationship between primary school enrolment, education 
Variable Description Expected sign Source

Primary school enrolment ratio
The ratio of children of the official primary school age who are enrolled in primary school to the total population of the official primary school age.
https://data.worldbank.org
Gross fixed capital formation
It refers to spending on land improvements (fences, ditches, drains, and so on); plant, machinery, and equipment purchases; the construction of roads, railways, private residential dwellings, and commercial and industrial buildings. It is a proxy for investment.
Inflation Inflation, as mentioned, is the rate a price rises, and essentially how much the dollar is worth at a given moment with regards to purchasing. The idea behind inflation being a force for good in the economy is that a manageable enough rate can spur economic growth without devaluing the currency so much that it becomes nearly worthless. The first one is that the ARDL does not need that all the variables under study must be integrated of the same order and itcan be applied when the under-lying variables are integrated of order one, order zero or fractionally integrated. The second advantage is that the ARDL test is relatively more efficient in the case of small and finite sample data sizes. The last and third advantage is that by applying the ARDL technique we obtain unbiased estimates of the long-run model (Harris and Sollis, 2003) . However, as noted by Quattara (2004) , the presence of 1(2) variables renders the computed F-statistics of the bounds test invalid since they are based on the assumption that the variables are either I(0) or I(1) and in some cases, mutually cointegrated.
Unit root test
In order to avoid estimating spurious regression, the stochastic properties of the series must be tested for stationarity. For this purpose, the conventional augmented Dickey-Fuller (1981) test will be applied. The ARDL bounds test is based on the assumption that the variables are I(0) or I(1). So, before applying this test, we determine the order of integration of all variables using the unit root tests. The objective is to ensure that the variables are not I(2) so as to avoid spurious results. In the presence of variables integrated of order two, we cannot interpret the values of F statistics provided by Pesaran et al. (2001) . The general form of the ADF is estimated by the following regression.
(1)
Where: t y = time series, it is a linear time trend,  = First difference operator, ao = constant; n = optimum number of lags in dependent variable; t e = random error term.
Model specification
Following Ang and McKibbin (2007) , the ARDL version of the vector error correction model (VECM) can be specified as:
  In Equation 3, X 1 is primary school enrolment ratio, X 2 is education expenditure, X 3 is remittance, X 4 is inflation rate, X 5 is per capita income, X 6 is population growth rate, X 7 is investment and ε is the error term. Using the ARDL approach we regress the dependent variable being primary school enrolment on the dependent variables.
EMPIRICAL RESULT AND ANALYSIS
Unit root
In order to validate the choice of technique for this study, it became imperative to test for the order of cointegration to ensure that there is no I(2) co-integrating equation in the series. Thus a unit root test would provide important information to justify the choice of the ARDL estimation technique for this study. Interestingly the ADF test statistic result as shown in Table 2 revealed that the order of cointegration among the variables, comprise of I(0) and I(1) series, making the choice of ARDL technique an appropriate estimation technique for this study. Table 2 reveals those primary school enrolment ratio and inflation rates are stationary at their level while education expenditure, per capita expenditure, remittance, population growth rate and investment are nonstationary at their first-difference.
Optimal lag order check
The issue of finding the appropriate lag length for each of the underlying variables in the ARDL model is very important because we want to have Gaussian error terms (that is, standard normal error terms that do not suffer from non-normality and non-stability). According to Bahmani-Oskooee and Brooks (2003) , selecting the appropriate model of the long run underlying equation, it is necessary to determine the optimum lag length (k) by using proper model order selection criteria such as; the Akaike information criterion (AIC), Schwarz information criterion (SIC) or Hannan-Quinn information criterion (HQC). The appropriate lag length to be used is presented in Table 3 .
From Table 3 , lag 3 has the lowest AIC value which is also smaller than the SIC value at lag 1, hence model (Lag 3) is selected to estimate Equation 3. Cointegration result is presented below.
Cointegration test
To check if the variables are cointegrated in the long run, the applicable hypothesis is that the null hypothesis of no long-run relationship, such as: To ensure that there is no serial correlation in the longrun model, the null hypothesis that there is no serial correlation is tested with a guideline to accept the null hypothesis (H 0 ) if probability is greater than 5%. The result reported in Table 5 reveals that there is no serial correlation. In the same vein, the stability test result as reported in Figures 2 and 3 reveals that the cusum and cusum of squares plots did not cross the 5% critical lines, indicating that the model is stable.
Proceeding with the ARDL technique to cointegration analysis as advanced by Pesaran et al. (2001) , the null hypothesis of non-existence of a long-run relationship among all stationary series included in Equation 3 is to be tested. The main interest here is to find where the Wald test computed F-statistic of the long-run model using OLS estimation technique falls. The calculated F-statistic for the bounds tests are presented in Table 6 , which also include the critical values for the upper and lower bounds provided by Pesaran and Pesaran (2001) . The calculated F-statistic is 3.630369 which is greater than both the upper and lower bound critical values at 5 and 10% levels of significance using no intercept and no trend. This implies that the null hypothesis of no cointegration can be rejected, and that there is a long-run relationship between education expenditure and primary school enrolment.
The result of the estimates of the long-run coefficient in Table 4 based on the ARDL model specified in Equation 3 reveals that the coefficient of primary school enrolment ratio has a positive but insignificant relationship on schooling outcome when lagged up to the third year in the long run. The coefficient of population growth is significant at 5% and negative when lagged by two years which is very interesting. Other results are equally interesting. For example, primary school enrolment is sensitive to change in its past value; a 1% change in the past value of LPSER will bring about 62% negative change in primary school enrolment ratio. 2) statistically significant at all traditional levels 1, 5 and 10%. However, the result of the joint test reported in Table 4 reveals that jointly, all explanatory variables included in the estimated long-run model are statistically significant at one percent level, meaning that jointly, the explanatory variables influence change in EG. 
The error correction model
The model is specified as follows:
The result of the estimates of the error correction model presented in Equation 4 is reported in Table 6 . The estimated error correction model provides information on the short-run relationship among LPSER and LEDEXP
LGFCF LREMT LPOPGR LREMT. These variables are reported in their (lagged) difference. The one-lagged error-correction term ECT t-1 , which measures the disequilibrium between the actual and equilibrium LPSER is statistically significant at 5% level of significance and has the correct sign. According to the estimated The result presented above shows that the coefficient of lag of primary school enrolment up to the second year is positively related to primary school enrolment and statistically significant at 1% level for the first year and 5% in the second year. This implies that holding other variables constant, a percentage change in lag of primary school enrolment in the first year will result in 0.62% change in primary school enrolment. This is consistent with our a priori expectation that increased enrolment in the previous year will lead to increase in enrolment of primary school pupils in the current year.
There is no significant relationship between education expenditure and primary school enrolment. This should not be true of Nigerian situation, in view of billions of naira expended in the launch and implementation of Universal Basic Education (UBE) in Nigeria during the early years of the return to democratic rule. Apart from the federal UBE, states of the federation in Nigeria also launched and implemented State Universal Basic Education (SUBEB). There was also huge capital expenditure on the building of Almajari schools in the northern part of the country. This findings is very disturbing but the level of fraud that go on in most SUBEB offices where they are referred to as oil companies of their various states, where contracts are awarded and not completed. In most cases, contracts are awarded to cronies and relations of the governor, and then employment of teachers are based on who you know and not competence. The free feeding programme of the federal government is not regular and does not cover the entire country. Some pupils are feed for less than two weeks while money is allocated for the whole term. This implies that increasing education expenditure without proper implementation will not improve the enrolment rates into the primary schools.
Investment rate has a negative and statistically insignificant impact on primary school enrolment in Nigeria. This shows the level of infrastructure decay in our schools where some pupils learn under trees due to lack of classrooms with many of the schools lacking portable water and health facilities. The coefficient of lag three population growth rates has a positive and statistically significant impact on primary school enrolment in Nigeria. Holding other variable constant, a percentage change in population growth rate would culminate to about 0.51% increase in primary school enrolment. This finding is in line with our a priori expectation because all things being equal, an increase in population is expected to result in an increase in primary school enrolment.
Another interesting finding of this study is the negative and insignificant relationship between lag one remittances and primary school enrolment. What this entails is that remittance of the previous year does not affect primary school enrolment in the current year. This is contrary to the a priori expectation of the study, but it should be noted that there are reports that most migrant remittances to the South East are used to start-up micro enterprises, leading to increased out-of-school children who resort to apprenticeship without formal primary school enrolment. However, when the returns from the micro enterprises increase, parents and guardians now send their pupils to school that is why the lag two remittances has a positive and significant relationship with primary school enrolment.
The stability of the long-run coefficient is tested by the short-run dynamics. Once the ECM model given by Equation 7 has been estimated, the cumulative sum of recursive residuals (CUSUM) and the CUSUM of square (CUSUMSQ) tests are applied to assess the parameter stability (Pesaran and Pesaran, 1997) . The cusum and cusum of squares plots did not cross the 5% critical lines, indicating that the model is stable.
Conclusion
The paper examines the role education expenditure play in primary school enrolment in Nigeria for the period of 1970-2017. ARDL model to cointegration was used to investigate the existence of a long and short run relation among the above noted series. The topic merits special importance due to the measure of the state of primary education in any country, is the enrolment ratio because majority of pupils who don't make it into secondary school, don't do so because of passing the entrance examination, rather, funding. Research has shown that there is a positive relationship between government expenditure and primary school enrolment, which is why economists advocate greater government expenditure on primary education.
The study empirically shows no evidence of beneficial impact of such expenditure on primary school enrolment in Nigeria both in the short and long run. The findings show that the share of primary school in the total education allocation is not something to write home about. Primary schooling is managed through the SPEB which receive funds mainly from the local governments (indirectly through deducting teacher salaries from their entitlement from the Federation Account) and from the state governments (again from 'deductions at source'). Overall, around 86% of the funds for primary education are derived from the local governments' allocation from the Federation Account. Most of this is for teacher salaries. Only very small amounts are provided by the federal government, while the state government contributions appear to be around 10-12%. But in a situation where state governors appoint local government chairmen and those that head the SPEB, it goes a long way to show that state governors are in charge of primary education in Nigeria.
The result also shows that parents/guardians play more role than the government in providing primary education in the country. Looking at the factors that determine enrolment into primary education and the state of our primary schools, one will agree with the findings of this study. Nigeria's PPE and pupil teacher ratio (PTR), which indicates a country's commitment to education at each school level and a proxy for learning quality and resource availability indicator show that In Nigeria, the PPE in 2014 according to the World Bank was 14% (total number of pupils/total education budget). PTR in primary education is 37.6, meaning that on average there is one teacher for every 37.6 primary school students. This is higher than the median PTR in primary for lower middle income countries, which is 29.
The study also reveals that population growth has a negative and significant relationship with primary school enrolment in the long run but positive relationship in the short run. This is line with the statement released by UNICEF as reported by Eweniyi (2018) , that Nigeria's population growth has put pressure on the country's resources, public services and infrastructure. With children under the age of 15 accounting for 45% of the 171 million populations, the burden on education has become overwhelming. And while primary school enrolment has increased in recent years, net attendance is only about 70% which translates to Nigeria having over 10.5 million out-of-school children. 60% of those children are in northern Nigeria. The increase in enrolment rates has created challenges in ensuring quality education, as resources are spread more thinly. It is not rare to see cases where there are 100 pupils for one teacher, or where students learn under trees because of a lack of classrooms. The relationship between remittance and primary school enrolment is positive and statistically significant in the second year. The findings reveal that primary school enrolment increase by 0.3% when remitter is increased by 1%. Most families in the eastern part of the country depend on relations abroad to pay for house rent, school fees for their children and feeding. The findings also suggest that our per capita income is not adequate to improve the standard of living of most Nigerians.
No fewer than 10.27 million children have been enrolled in public primary schools in the North West and North Central Zones of the country in the last one year. A survey by the News Agency of Nigeria reveals a sharp increase of up to 20% in some states in the school enrolment figure, with the number of girls enrolled at 4,582,706. Stakeholders attributed the increase in enrolment in the last one year to the home-grown school feeding programme, free tuition and the provision of infrastructure and other facilities to ease teaching and learning. In Imo state, many parents withdrew their children from private primary schools to public schools when free tuition was introduced. To achieve compulsory primary education for every Nigerian child, this paper recommends that government policies directed at improving the expenditure towards education should largely increase and money meant for the education sector should be disbursed with high degree of transparency. from https://www.epdc.org/sites/default/files/documents/EPDC%20NEP_Ni geria.pdf
